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34^^. Sclarea, folio Salvia, minor, five glabra. T. 
Inft. 1 80. 

343. Sclarea, folio triangular! j caule tomentofo. lb, 

344. Tribulus terreftrls. J. B. x. ss^. 

345-. Tribulus terreftris, hexaphyllos, Atnericanus. 
y^n frihuhs terrejus major -^ fore maxima^ 
odor at 0. Sloan, Hifi. Fol. L p. xcp. "Tab. 132. 
Fig. I ? 

346. Trifolium, anguftifoliumfpicatum. J. B.^. 376. 

347. Trifolium arvenfe, humile, fpicatum five La* 
gopus. C. B. 5x8. foliis latioribus. Lagopodmm 
Lagoptis. fah. Icon. 5-14. 

348. Trifolium, Lagopus didum, anguftioribus foliis. 
Lagopus Loh. Icon. 39. 

349. Trifolium pratenfe, hirfutum, majus ; florealbo 
Sulphureo. Raii Syn. Ed. x. 193. 

3 jTO. Trifolium pratenfe, foUiculatum. C. B. 329. 



lit An Examination of Mbn/teur PeraukV nem^ 
invented Axis in Peritrociio, f«d to be en- 
ttrely void of FriBion : With an Experiment 
to confirm the ^afoning made upon an Axis in 
Peritrochio firfl: usd in Monf. Perault^i- 
Manner, then in the common Way^ by ]. T. 
Defaguliers^ L L. t>. 

AS the Recommendation and Contrivance of a Per- 
fon, who is confiderable in mechanical Perfor- 
mances, is a great Inducement for others to make ufe 

of 
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of a new Machine, which he affirms to have aqfwer'd, 
in Pradice, beyond any other us'd for the fame Pur- 
pofe'; fo I thought it wou'd be an Advantage to thofe 
who have Occafion for Machines, to fhew the Imper- 
fedion of fuch an Engine, when the Author of it has 
been miftaken ; thereby to prevent needlefs Expence 
and Difappointment, in ereding and trying fuch kind of 
Machines. 

Monfieur Peraulfs Account of his Engine is as 
follows: " In Imitation of the (modern) Crane, 
" I have invented two Engines for railing Weights, 
^' The firft is made of that Organ which is the moft ad- 
^^ vantageous of any in Mechanicks, for facilitating Mo- 
" tion^ becaufe itis free from that Inconveniency which 
^^ we meet with in ail others ^ namely, the Fridioa 
** of the Parts of the Machine, which renders their 
" Motion more difficult. This Organ is the Roller, 
" which Anjiotle prefers to all other Organs, be- 
^« caufe 9II the others, as Wheels, Capftanes, andPul- 
^"^ lies, muft neceifarily rub in fome of their Parts. 
<^ But the Difficulty was to apply the Roller to an 
^^ Engine that raifes Weights, its Ufe having only 
<< been hitherto to caufe them to roll on an horizon- 
« tal Plane. The Engine which I propofe has a Bafe 
« AAB, (Plate J. Fig.i,) fomething like the Crane : 
« This Bafe has in its upper Part the horizontal Pieces 
« B, which clafps an upright Shaft C O, fupported un- 
« der its Pivot C, on which the whole Engine moves in 
«^ the fame manner as the Crane, when the Weight is to 
^^- be lower'd. This Shaft fupports on its Top a crofs 
" Piece DD, to which are faften'd the Ropes E E^ 
« which wrap round the Barrel, Axel, or Roller F, 
*« which has another Rope G, that alfo wraps or winds 

^* round 
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^' round one of its Ends. This laft Rope is that which 
" raifes the Weight. At the other End of the Axel 
^^ there is a great wooden Wheel like a Pully H H, 
^^ about which is wound a long Rope N. 

*' To work this Engine, onemuft pull the long Rope 
^^ N, which caufing the great Wheel to turn^does alfo 
^^ carry round the Axel or Barrel^ which is made faft 
" to it. This Axel, as it turns round, eaufes the 
^^ Ropes EE to wind about it, and thereby the Axel 
^^ and the Wheel rife, whilft the Rope F, to which 
'* the Weight is faften'd, does alfo wind itfelf up upon 
" the Axel the contrary Way ; and this double wind- 
^^ ing up of the Ropes makes both the Burthen and 
*^ the iVxel and Wheel to rife at the fame Time. Now 
^ it is evident, that all this Rife is performed without 
" the Fridion of any Part, and confequently, the whole 
^^ Power which d raws the Rope N, is employed with- 
" out any Hindrance ; which cannot be in other En- 
^* gines. 

" It may be objeded that the Power which ads at 
" N, muft, befides the Weight, raife alfo the Axel and 
^^ great Wheel, and that their Weight is one of thofe 
" Obftacles which Artfiotle fays all Engines are lia* 
** ble to \ and that this Obftacle is equivalent to the 
^ Fridion which is in other Organs. But '^ may be 
" anfwer'd. That Fridion is an Obftacle wholly una- 
" voidable in all other Organs ; but that it is eafy to 
^ remedy the Obftacles of this, which is done by 
** Means of the heavy Body M, taken equal in Weight 
" to the great Wheel and Axel, whicli it fuftains by 
** Means of the Rope 1 1, which running over the 
'' PuUies L L, is fix*d to the Ring or Collar K, that 
^* goes round the Axel F. For the Axel 'and the 

'^ Wheel 
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^^ Wheel being counterpais'd by this Weight, the Power 
« which ads by drawing the long Rope N, ads for 
^^ railing the Weight only. The Experiment which 
<< was made with this Engine has confirmM the Truth 
« of this Problem, by comparing it-s EfFeds with thofe 
^< of a Crane, in which the Pro|K>rti0n of the Bignefs 
" of the Axel to the Circumference of the Wheel, 
*« was the fame as in my Machine : For it happened 
*« that in the Crane, a Weight of One hanging at a 
" Rope going about the Wheel, drew up a Weight of 
<« Seven, when it had "one Half added to it to make it 
<« preponderate, or give Motion to the Power : Arid 
<* when the Weight to be rais'd, and the Weight which 
" ferv'd as a Power, were proportionably encreas'd, 
^^ th^rc was alfo aNeceffity to encreafe the additional 
^ Weigto^ which made the Power preponderate, in the 
<^ fame Proportion: So that as it was required to add 
" one Half to the Power when the Weight was Seven ; 
« the Addition to the Power became Onefof a Four- 
<* teen Pound Weight, Two for a Twenty-eight Pound, 
^ Four for a Fifty-fix Pound, and fo on ; becaufe 
*< theRefiftance from Fridion; enereafes nearly in the 
« fame Proportion that the Weights are encreasM. 
« But this did not happen to my Engine, in which one 
«' Quarter was always fufficient for the Draught (or 
^' tofflalce the -Power preponderate) not only when 
« the Weight was Se^^n, but' alfo when it was Fotur- 
^< teen Pound, Twenty-eight Pound, Fifty-fix Pound, 
« ^c. which evidently Ihews, that this Engine ads 
^^ without Fridion/^ 

Thus far Monf. Peratdt. But however plaufibje 
•this Defcription may 'appear, a little Attention will 
ihew, that if this new Engine had 'nD'Friftion,yet it is 

more 
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more inconvenient than an ^xis in Peritrochh with 
the fame Proportions ; and likewife that it has iiore 
Fri^ion than the lame Machine in the common Uie. 
A C E5 (Fig. %.) is a common ^xis in Peritrochio^ 
which has the wheel A E five Times bigger m Dia- 
meter than the Axel 5 fo that A C, the Radius of the 
Wheel (which is the Diftance of the Power) is to CB 
the Radius of the Axel (the Diftance of the Weight) 
as jT to I : Confequently One (for Example one Ounce, 
as in our Experiment) will keep five in ^uilibrio^ 
Now though the Fridion of the Gudgeon at C is un- 
avoidable, yet it may be diminifh'd by diminiihing 
the Diameter of the Gudgeon, provided it remains 
iflrong. enough to fuftain the Machine and its Burthen. 
Here one Penny- weight, or f o of the Power added to 
it, makes it preponderate, and give the Machine Mo* 
tion with a due Velocity. 

Now this very Engine made ufe of in Monf. Peraulfs 
Way, does fo alter the Diftances of the Weight and 
Power, that inftead of One for our Power, we muft 
have Two and a half to keep the very fame Weight 
Five, in jEquilibrio, as may appear by a Sight of the 
third Figure, where, fince in the Adicm of the Machine, 
when we pull the Rope P A, we make the Axel D IS 
to wind itfelf upupon the Rope HD, it is evident that 
D is now become the Center of Motion, D B (the 
whole Thicknefe of the A?is) the Diftance of the 
Weight = ^ ; and the Diftance of the Power is re- 
ducM to A D = 4» So that if two Men, having been 
employed in the common Way to raife Weights equal 
to the Strength of ten Men, an Engineer fhould alter 
the Manner of working, and fit up the j4xis in Peri^ 
trochio in Monf. Peraulf% Way, infliead cf gaining 

an 
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an Advantage, he muft call in three more Men to 
perform the Work. If it be anfwer'd, that what is 
loft in Strength, will be gainM in Time, it may not 
only be faid, that one cannot always call in more Help 
on the fudden, but that even then, tho' we fliould not 
call this an Inconveniency, yet there will be ftill more 
Friftion in this than in the common Method ^ for the 
Roller or Axel will find a Difficulty to wind on the 
Ropes, becaufe they are not perfedly pliable, and the 
lefsfo, the greater the Weight is that ftretches them. 
This, together with the Fridion of the Collar of the 
Rope of the Counterpoife to the Engine, makes the 
Hindrance greater than in the common Way. For it 
appears by Experiment, that when the Power is be* 
come equal to at t to keep the Weight 5 in ^Equilibrio, 
there muft be added ~ {here 4 Penny •weight) to put 
the Power in Motion. ; 

And to fhew that this Fridion of the Ropes is not 
always the £ame as Monf. P^rault fappofes it j when 
P (or the Power) is made only one Ounce, and W 
(or the Weight) two Ounces, then to make the Power 
preponderate, only x Penny- weight and 18 Grains was 
fufficient. N. B. When P is = %i, and W = f, 
the additional Weight marked ^ was 4 Penny-weight 
and X Grains. 

It is plain from this, that Monf. Peraulth Experi- 
ments were very inaccurately made, and therefore not 
to be depended upon. 
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